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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Textile 
Sizing and Finishing Materials Sectional Committee had been approved by the Textile Division Council. 

Silicone emulsions are extensively used in the textile industry as antifoaming agents, softeners and water 
repellents for applying to wool, cotton, rayon, polyester and other fibres and their blends. Though several 
formulations are commercially available for the treatment of textiles, but generally only two different types of 
silicones are used. These are (a) a non-reactive polydimethyl siloxane, and (b) a reactive polymethyl hydrogen 
siloxane; where molecular weights and hence viscosity may vary. The non-reactive polymer emulsions are used 
in conjunction with titanium or zirconium compounds for water-repellency The majority of commercial silicone 
textile finishes are based on the reactive polymethyl hydrogen siloxane fluid used along with the softener or 
plasticiser and are cured in presence of certain organometallic catalysts at elevated temperature. 

The use of silicone emulsion helps considerable savings in processing cost and gives the final product an 
excellent finish and hence the estimation of this product at One stage or the other needs no emphasis. 

For the purpose of deciding the end use suitability and add-on in treatment formulations and for the analysis 
of cost-benefit ratio, it is very essential to test silicone emulsions for various requirements. The methods of 
test given in this standard are mainly for the types of silicone emulsions as indicated above. 

In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed 
or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for rounding off 
numerical values ( revised )' . 
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Indian Standard 

TEXTILE AUXILIARIES — METHODS OF TEST 

FOR DETECTION AND ESTIMATION OF 

SILICONE EMULSIONS 



1 SCOPE 

1,1 This standard prescribes methods of test for 
detection and estimation of silicone emulsions used 
in textile industry, based on poiydimethyl siioxane or 
polymethyl hydrogen siioxane. It covers estimation 
of solid content, oil content, silica content, active matter 
content in terms of percent of nitrogen purity and type, 
pU stability and storage stability of silicone emulsions. 

1.1.1 The methods specified in this standard are 
applicable to both types of silicone emulsions, that 
is, poiydimethyl siioxane type and polymethyl 
hydrogen siioxane type, individually and are not 
applicable to their mixtures. 

2 REFERENCE 

Indian Standard IS 1070 : 1992 'Reagent grade water 
(third revision)' is a necessary adjunct to this 
standard. 

3 SAMPLING 

3.1 Lot 

All the containers of one definite type and quality of 
silicone emulsion and of the same composition 
delivered to a buyer against one despatch note shall 
constitute a lot. 

3.2 Unless otherwise agreed to between the buyer 
and the seller, the number of containers to be selected 
from each lot at random shaii be as given beiow: 



Lot Size 


Sample Size 


(Number of Containers) 


(Number of Containers) 


2 to 15 


2 


16 " 25 


3 


26 " 50 


4 


51 " 100 


5 


101 " 150 


6 


151" 300 


7 


301 and above 


8 



3.3 Stir the contents of each container as selected 
in 3.2 thoroughly for not less than 5 min with a clean 
stick before sampling. The stirring may be 
prolonged particularly if emulsion is not homogenous. 



After ensuring that the contents in the container are 
completely homogenised, draw a sample of about 
100 g in a clean bottle which should be corked or closed 
immediately after filling. This shall constitute the test 
sample. The test sample should be stirred again with 
a clean glass rod just before weighing for various test 
methods given in this standard. 

4 QUALITY OF REAGENTS 

4.1 Unless specified otherwise, pure chemicals shall 
be used in the estimations and distilled water ( see 
IS 1070 ) shall be used where the use of water as 
reagent is intended. 

NOTE — 'Pure chemicals' shall mean chemicals that do 
not contain impurities which affect the results of 
analysis. 

5 DETECTION OF SILICONE EMULSIONS 

5.1 Apparatus 

5. LI Platinum or Nickel Crucible 

5.1.2 Porcelain Dish 

5.1.3 Filter Paper 

5.1.4 Test Tubes 

5.1.5 Funnel 

5.2 Reagents 

5.2.1 Sodium Carbonate Anhydrous 

5.2.2 Sodium Peroxide 

5.2.3 Dilute Hydrochloric Acid ( 1 : 1) 

5.2.4 Methylene Blue Solution^ A percent (m/v). 

5.2.5 Acetic Acid, 10 percent (/w/v). 

5.3 Procedure 

5,3.1 Mix about 2 to 5 g of the silicone emulsion in a 
platinum or nickel crucible with 5 to 6 fold excess of 
sodium carbonate-sodium peroxide (1:1) mixture, 
heat initially over a low flame and then with a strong 
flame to effect a homogenous melt. 



1 
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5.3.2 Cool the melt in air and dissolve in dilute 
hydrochloric acid (1:1). Transfer this solution to a 
porcelain dish and evaporate to dryness. 

5.3.3 Treat the solid residue with about 10 ml of 
dilute hydrochloric acid (1:1) and filter off the 
undissolved silica precipitate. 

5.3.4 Wash the precipitate once or twice with distilled 
water and moisten it on the filter paper with 0.1 
percent methylene blue in 10 percent acetic acid. Again 
wash the precipitate once or twice with distilled 
water. 

5.3.5 The intense biue colour of the residue on the 
filter paper indicates the presence of silicone. 

5.4 In order to distinguish between a silicone resin 
and silicone fluid, heat 5 to 10 drops of emulsion in a 
metal dish. The fluid remains oily while the resin dries 
to an immobile film. 

6 TEST METHODS 

6. 1 Estimation of Solid Content 

6.1.1 Principle 

Silicone emulsion is dried in an oven to a constant 
mass and solid content is calculated by expressing 
the constant mass as percentage of the original mass 
of the sample under test. 

6.1.2 Apparatus 

6.1.2.1 Thin aluminium foil or petri dish, 7 cm dia, 
3 cm deep, covered. 

6.1.2.2 Air drying oven, capable of operating at 
105±3°C. 

6.1.2.3 Desiccator (20 cm dia). 

6.1.2.4 Weighing balance, with accuracy up to 1 mg. 

6.1.3 Reagents 

6.1.3.1 Phosphorus pentoxide 

6.1.3.2 Calcium chloride 

6.1.4 Procedure — Oven Drying Method 

Weigh 1 to 2 g of silicone emulsion in a clean dry 
aluminium foil or petri dish and dry in an air-oven at a 
temperature of 105 ± 3°C for about 4 h to 
constant mass. Weigh the container along with the 
contents after 4 h and then at the interval of 1 h. If 
the difference in solid content is less than 0.20 
percent then that mass should be taken as constant 



mass. Calculate soild content as follows: 

Total solids, percent 

Mass in g of dried silicone 
Mass in g of sample taken 

6.2 Estimation of Oil Content 



x 100 



6.2.1 Principle 

The cage like structure formed in the emulsion by 
bridging of oil and water with the help of emulsifiers, 
is broken down by 1, 4 dioxane because it has more 
affinity with water than silicone due to its solvent 
polarity and density. 

6.2.2 Apparatus 

6.2.2.1 Graduated cylinder, pre-calibrated, 500 ml 
capacity. 

6.2.2.2 Centrifuge machine (3 500 rev/min) with 
centrifuge tubes. 

6.2.3 Reagents 
6.2.3.1 I, 4 Dioxane 

6.2.4 Procedure 

To a measured quantity of silicone emulsion, say 
100 ml, add 200 ml of 1, 4 Dioxane in graduated, 
pre-calibrated cylinder. Shake well and allow it to stand 
for a few hours or centrifuge at 3 000 rev/min for about 
1 5 min. Emulsion will break into three crystal clear 
layers as follows : 

a) Water and 1, 4 Dioxane — clear, colourless 
liquid at the bottom of cylinder; 

b) Emulsifiers — a thin layer between the water 
and oil layer; and 

c) A crystal ciear iayer of oil on top (to be tested 
subsequently for purity). 

Read off the quanity of top layer and relate this to the 
quantity of silicone emulsion tested For example in a 
100 ml sample, a 30 ml top layer indicates a 30 percent 
silicone oil content (to be tested subsequently for 
purity). 

6.3 Estimation of Silica Content 

6.3.1 Principle 

Purity of silicone oil can be determined by reducing 
the reactive silicone oil by nitric acid. Allow it to stand 
for a few minutes. The nitric acid reacts and gives rise 
to a pure white silica. If this reaction gives a blackish 
or brownish residue, it is a clear indication of 
impurities in the silicone fluid. 
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For an accurate estimation of silicones-reactive or 
non-reactive, reduction method by aqua regia gives 
accurate results. 

6.3.2 Apparatus 

6.3.2.1 Platinum crucible 

6.3.2.2 Weighing balance, with accuracy up to 1 mg. 

6.3.2.3 Muffle furnace, for maintaining temperature 
upto850°C. 

6.3.2.4 Desiccator (20 cm dia). 

6.3.3 Reagents 

6.3.3.1 Concentrated sulphuric acid (98 percent). 

6.3.3.2 Concentrated nitric acid (65 percent). 

6.3.3.3 Hydrofluoric acid (40 percent). 

6.3.3.4 Anhydrous calcium chloride 

6.3.4 Procedure 

a) Weigh accurately a clean dry platinum 
crucible (W } ). 

b) Take about 1 g of silicone oil in it. Weigh it 

(w 2 y 

c) Add 2 ml concentrated sulphuric acid — (98 
percent) and 1 ml of concentrated nitric acid 
— (65 percent). 

d) Shake and mix every 30 min for the next 
12 h, till the silicone is completely digested 

e) Place the crucible in a muffle furnace on a 
wire gauze. 

f) Heat the system at 800°C to 850°C and fix 
the temperature of the muffle furnace at 
800°C 

g) Maintain this temperature for 1 5 min. 

h) Allow it to cool to 300°C. 

j) Place the crucible in a desiccator (filled with 
anhydrous calcium chloride). 

k) Weigh the crucible with silica (Si0 2 ) — (W) 
(may be with non-volatile matters other than 
silicones). 

m) Add about 1 ml of strong hydrofluoric acid 
(40 percent) to this. 

n) Place it in a muffle furnace and maintain at 
800°C. This is to be brought down to 
ambient temperature and weighed as pure 
silica (Si0 2 ) — (Jf 4 ). 



6.3.5 Calculations 



Mass of silicone oil = W 2 ~W X 



Mass of silica + non-volatile organic substance, 
ifany=JF 3 - W x 

Mass of silica (100 percent pure) ^W^-W x 
Silicone, percent (WIW) (for reactive silicones) 
_ 1.19 x(JF 4 -^)x 100 
(W 2 -W) 

Silicone, percent (WIW) (for other emulsion) 

1.233 x(^_^)x 100 
(W 2 -W) 

6.4 Estimation of True Solid Content and True Oil 
Content 

6.4.1 True Solid Content 

6.4.1.1 Weigh accurately about 0.5 to 1 .0 g of silicone 
emulsion and dry in an air oven at 105 ± 3°C as 
prescribed in 6.1.4. Now find out the percent silica 
content on the mass of dried residue by the method 
prescribed in 6.3. 

6.4.1.2 Calculate true solid content by using the 
following formula: 

True solid, percent 

Si percent (in silicone emulsion) 

as obtained in 6.3.5 

= x 100 

Si percent (in dried residue) 
as obtained in 6.4.1.1 

6.4.2 True Oil Content 

6.4.2.1 Weigh accurately 5 to 1.0 g of silicone oil as 
obtained in 6,2.4. 

6.4.2.2 Find out the percent silica content on the mass 
of the oil taken in 6.4.2.1 by the method prescribed 
in 6.3 

6.4.2.3 Calculate the true oil content by using the 
following formula: 

True oil content, percent 

Si percent (in silicone emulsion) 

as obtained in 6.3.5 

= x 100 

Si percent (in recovered oil) 
as obtained in 6.4.2.2 

6.5 Deduction of Type (Structure) of Silicone and Its 
Purity 

6.5.1 The Type (Structure) of Silicone 
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6.5.1.1 Calculate the molecular weight of one repeat 
unit of silicone by using the following formula: 

Molecular weight of one repeat unit of silicone 

28.09 x 100 



Si percent (in recovered oil) 
as obtained in 6.4,2.2 



6.5.1.2 If the molecular weight so obtained is 60 then 
the silicone emulsion is polymethyl hydrogen 
siloxane type and if it is 74, then the silicone 
emulsion is polydimethyl siloxane type. 

6.5.1.3 After deducing the type of siloxane (structure), 
its percentage purity may be calculated by using the 
following formula: 

Polymethyl hydrogen siloxane, percent (purity) 
= Si percent (in emulsion as in 6.3) x 2.14 

Polydimethyl siloxane percent (purity) 

= Si percent (in emuision as in 6.3) * 2.64 

6.6 Determination of pH Stability 

6.6.1 Principle 

Silicone emulsion is treated with a standard mineral 
acid or a standard alkali and it is observed for 
stability. The/>H is noted by a/>H meter and limits of 
pH for stability are recorded. 

6.6.2 Apparatus 

6.6.2.1 A standard ^H meter with a saturated calomel 
reference electrode and a glass electrode. 

6.6.2.2 A graduated pipette up to 20 ml capacity. 

6.6.3 Reagents 

6.6.3.1 Mineral acid (hydrochloric acid or sulphuric 
acid — 1 N solution). 

6.6.3.2 Sodium hydroxide — IN solution, 

6.6.4 Procedure 

6.6.4.1 Pipette out 5 ml of test sample in a tube. Add 
to it 1 ml of 1 N mineral acid. Shake the tube and 
observe its contents. If there is no obvious 
instability, stopper the tube and examine the stoppered 
sample after 24 li for stability. Measure the pR of the 



solution with the help of pH meter. 

6.6.4.2 Similarly examine the solution and measure pH 
after 24 h by taking fresh 5 ml of test sample in 
another tube and adding to it 1 ml of 1 N sodium 
hydroxide solution. 

6.6.4.3 Record the limits of stability of the emulsion 
under test. 

NOTE — Generally the emulsions are stable at a /?H 
below 8. 

6.7 Determination of Storage Stability 

6.7.1 Apparatus — Centrifuge Machine with 
Centrifuge Tubes 

6.7-2 Procedure 

6.7.2.1 Take about 30 ml of the silicone emulsion 
under test in a centrifuge tube and centrifuge it at a 
speed of machine approximately 3 500 rev/min for 
10 min. The separation of oil, if any or any sendiments 
on the ton or coagulation of emulsion indicates that 
the emulsion is not stable. If there is no such changes 
in emulsion after centrifugation, the product shall be 
considered to have good storage stability. However, 
this test may be taken as optional test in the standard. 

7 REPORT 

Report shall include the following : 

a) Total solid content percent, 

b) Oil content percent; 

c) Silica content percent; 

d) True solid content percent; 
c) True oil content percent; 

f) Type (structure) of silicone, that is, whether 
polymethyl hydrogen siloxane type or 
polydimethyl siloxane type; 

g) Percentage purity of the emulsion; 

h) pH stability (range) of the emulsion; and 
j) Storage stability of the emulsion. 
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